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TONG HOP VA TiNH CHAT MOT SO 2-R-4-(3-R’-1,2,4-TRIAZOLO[3,4-
b]-1,3,4-THIAPIAZOL-6-YL)QUINOLIN
SYNTHESIS AND PROPERTIES OF NOVEL
2-R-4-(3-R’-1,2,4-TRIAZOLOJ[3,4-b]-1,3,4-THIADIAZOL -6-
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Tom tat

Mot s6 dan xudt 2-R-4-(3-R’-1,2,4-triazolo[3,4-b]-1,3,4-thiadiazol-6-yl)quinolin
dwoc tong hop tir phan vmg gitta cdc 4-amino-3-mercapto-1,2,4-triazole véi cac quinolin-
4-cacboxylic thé trong POCly. Cau triic cdc san pham tong hop dwgc xdc dinh bang cdc
phurong phép phé IR, *H-NMR, *C-NMR, MS. Hoat tinh khéng khudn - khdng nam cia cdc
chat to;ng hop dwoc duoc tién hanh tham do véi mét s6 vi khudn va nam men.

T khéa: Hop chat di vong, triazole, thiadiazol va quinolin
Abstract

Synthesis and properties of novel 2-r-4-(3-r’-1,2,4-triazolo[3,4-b]-1,3,4-
thiadiazol-6-yl)quinoline

By the condensation of 4-amino-5-R-3-mercapto-1,2,4-triazole with some
derivatives quinoline-4-cacboxylic in the presence of phosphorus oxychloride to give 2-R-4-
(3-R-1,2,4-triazolo[3,4-b]-1,3,4-thiadiazol-6-yl)quinoline. Their structures have been
determined by IR, *H-NMR, *C-NMR and MS spectral data. Some of these compounds have

been tested by bactericidal and fungicidal activities.
Keyword: Heterocyclic compounds, 1,2,4-triazole , thiazoliazole, quinoline

1. MO PAU

Céc dan xuit 1,2,4-triazolo[3,4-b]-1,3,4-thiadiazol thuong c6 hoat tinh sinh hoc cao
nhu khang sinh, diét khuan, chdng viém, khang virut, ha huyét ap, thudc trir giun va giam
dau hiéu qua [2,4,5]. Vi nhu cic dan xuét triazolothiadiazole ¢ vi tri 3 va 6 trén vong co
chtra nhém ankyl, aryl hoac di vong khac thé hién hoat tinh khang khuén, chéng viém, diét
¢ va khang virut HIV [7,8]. Ngoai ra, cac dan xuat chira vong quinolin ciing xuat hién
trong nhiéu bang phat minh sang ché lién quan dén héa tri liéu va nhiéu hoat tinh sinh hoc
duoc tim thiy trong cac hop chat chita vong quinolin nhu khang viém, chng di tmg, chdng
sOt rét, khang khuén, e ché phat trién t& bao ung thu, chong ky sinh tring, ...[6,8]. V&i
muc dich tim kiém cac hop chit méi c6 hoat tinh sinh hoc va tiép tuc cong vi¢c nghién curu,
tong hop cac hop chéat da di vong chira nito, Iuu huynh c6 hoat tinh, trong bai bao nay
chung t6i thong bao vé su tong hop cac dan xuét cia 4-(3-R’-1,2,4-triazolo[3,4-b]-1,3,4-
thiadiazol-6-yl)quinolin bang phan ung ngung tu gitra cic dan xuit 4-amino-3-mecapto-
1,2,4-triazol véi din xuat quinolin-4-cacboxylic véi hi vong rang viéc gan két giira hai hop
phan nay s& tao ra cac hop chit méi voi nhiéu ing dung hon.
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2. THUC NGHIEM

Cac dan xuit 4-amino-3-mercapto-1,2,4-triazol dugc tong hop theo phuong phap da
mo ta trong tai liéu [3].

Phuong phép chung tong hop cac dan xuit cua 4-(3-R’-1,2,4-triazolo-[3,4-b]-1,3,4-
thiadiazol-6-yl)quinolin: dun hdi lwu hdn hop 5Smmol dan xuat 4-amino-3-mecapto-1,2,4-
triazol (I) va 5,5 mmol din xuat quinolin-4-cachoxylic trong 20ml POCI; trong 7 gio. Dé
nguoi, cho vao nude da, vua khqu vtra cho thém mét it K,CO3 vao va sau d6 trung hoa
dén pH= 8 bang KOH. Chét ran tach ra, loc va két tinh trong dung moéi thich hop.

So do phan tng tong hop:
o] O 1. KOH, CS, N_NH
/7 NH,NH, /Y 2 NHaNH,
R_C\ —_— R_C\ =R SH
OC,Hs NHNH,
Ha NH2
COOH
. A
=
NN
R= 27, 3-CH3CgH4OCH,; CgHsOCH;
(4,6-dimetylpirimidin -2-yl)thiometyl Y R'
R'= 4-BrCgHg; CgHs: s _
/T
N /)
R

Phé IR do trén may Impact 410-Nicolet, do dang ép vién voi KBr tai Vién Hoa hoc
— Vién Khoa hoc va Cong ngh¢ Viét Nam.

Phé NMR dugc do trén may Bruker Advance 500 MHz (dung moi DMSO-dg) tai
Vién Hoa hoc — Vién Khoa hoc va Cong nghé Viét Nam.

Phd MS cuia cac chét khao sat duoc ghi trén may AutoSpec Premier, USA, khoa
Hoa hoc, Truong DPHKH Ty nhién - Dai hoc Quéc Gia Ha Noi.

3. KET QUA VA THAO LUAN
Sau khi két tinh lai trong etanol-DMF, cac san phém thu dugc déu & dang tinh thé
cO0 mau tréng, vang hoac xanh va c6 nhi¢t d§ nong chay khac biét so voi cac chat dau. Mot
sé dir kién vé téng hop, tinh chat vat 1i, phd IR va MS cua cac chét tong hop dugc ghi &
bang 1.
Bdng 1: S6 liéu vé tong hop va phd IR cua
2-R-4-(3-R’-1,2,4-triazolo-[3,4-b]-1,3,4-thiadiazol-6-yl)quinolin

Hop
chét

‘A -1
R R’ o oc Hiéu IR (cm™) LC-MS

sut ve.n thom Ve=c, vesc | [M+H]"
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(%) va no Ve=N
ST1 | 2-CHsCeHa- | CoHs- ] 3055 2921 1591
184-185 | 60 2858 1e47 752
ST2 2-CH3CgH4- 4-BrCeH,- ) 2954 2926 1590
222-223 | 65 2869 1540 759
sT3 | CeHs- 4-BrCgH,- ] 3062 2921 1585 516 (91,9),
214-215 170 2851 1541 | %9 | 514 (100).
STa | 3-CHsCeHy- | 4-BrCeHa- ] 3050 2922 1597
208-209 | 67 A, 1e37 745
4,6-dimetyl- | CeHs-
ST5 | pirimidin-2- ] 3065 2936 1587
p 180-181 | 71 o858 Le44 770
yl
2-CH3CgHa- | 4-
ST6 ) 3096 2918 1586
CHaCeH,- | 1937194 | 69 2854 1542 | 770
Trén phé IR cua cic 2-R-4-(3-R’-1,2,4-triazolo-[3,4-b]-1,3,4-thiadiazol-6-

ylquinolin xuét hién dao dong hoa tri cia C-H thom va no & 2851 — 3065 cm™, C=N, C=C
& ving 1537 — 1597cm™. Trén phd IR cua cac san pham (ST1-ST6) khong con xuét hién
dinh hép thu dac trung cho dao dong hoa tri cia nhom NH;, ¢ vung 3321+321 lem? cling
nhu dao dong hoa tri ctia lién két S-H (dam hap thu c6 dinh & gan 2700cm™) ma thay vao
d6 1a sy xuat hién dao dong hoéa tri cua lién két C-S-C & vung 745 — 770cm™ d6 1a déu hiéu

ban dau x4c nhén sy tao thanh vong thiadiazole.
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Hinh 1: Phé IR ciia hop chat ST1

Trén phd MS cua mot sé chit khao sat cho pic ion phan tir phi hop vai két qua tinh
theo cong thire dur kién va tuan theo “quy tic nito”, trén phd d6 MS c6 cac pic cia cac ion
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manh dic trung phit hop véi so d6 phan manh. Dé xac dinh chinh xac hon vé cdu tric cua
cac san pham tong hop dugc, chung t6i tién hanh ghi phd *H-NMR, *C-NMR.

Trén phd NMR cua cac chét khao sat co day du tin hiéu cong hudng cia cac proton
(phd *H-NMR) va cac nguyén tir cacbon (phd *C-NMR) ¢6 mit trong phan tir nhu du kién.

Trén phé 'H-NMR cua san phém (ST1-STo) théy khong con tin hiéu proton cua
nhém NH; ciing nhu SH (hodc NH) va thay vao do la su xuét hién céac tin hiéu proton cuia
vong quinolin. Cac tin hiéu nady nam ¢ ving trudng yéu hon so véi cac proton ctia nhom
aryl va c6 cuong do, dang tin hidu tuong ddi phu hop. Trong dé tin hiéu proton H-3’ dé
nhan ra nhat & dang singlet (1H) nim & ving 8,37-8,50ppm con tin hiéu H-8°, H-5" dang
doublet (1H) va H-6’, H-7’ dang triplet (1H).

Tuong tu, viéc quy két cac tin hiéu proton ctia nhém R va R’ chu yéu dya vao
cudng do, dang tin hiéu. Cu thé: hop chit ST1 v6i Ar=2-CHsCgH, thi tin hiéu H-3>>", H-
6°’’c6d dang doublet, 1H; tin hi¢u H-4*’, H-5""" ¢6 dang triplet, 1H va R= CgHs- cho 3 tin
hi¢u H-2"’,6"" dang doublet (2H) va H-3"",5" dang triplet (2H) con tin hi¢u H-4"" c6 dang
triplet (1H). Trén phd 1H-NMR cua hop chat ST2 véi Ar=2-CH3CgH, thi tin hiéu H-3",
H-6""", H-4>"°, H-5""" c¢6 dang tin hi¢u va d¢ dich chuyén héa hoc tuong déng hop chat ST1
con cdc tin hi¢u trén R=4-BrCgH;- cho 2 tin hi¢u H-2"",6”" dang doublet (2H) va H-3’,5”’
doublet (2H) c6 dang mai nha rit 3, trong d6 d6 dich chuyén hoa hoc cua tin hiéu H-
2,6’ nam & vang truong yéu hon. Ngoai ra, con co cac tin hiéu cong hudng cua cac
proton nhém —OCH,-; -CHs, ..c6 mit trong phan tir, két qua quy két duoc trinh bay ¢ bang
2.
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Hinh 2. Mot phin pho 'H-NMR ciia hgp chat ST1

1.000

Bdng 2: Tin hiéu *H-NMR (3, ppm va J, Hz) cua
mot s6 2-R-4-(3-R’-1,2,4-triazolo-[3,4-b]-1,3,4-thiadiazol-6-
yhquinolin
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N
zN/
\
ROCH,
Hop | o " Ph6 'H-NMR (8, ppm va J, Hz)
chat H vong R va R’ H-7>’, H-2+H-10"
7,27 (1H,d, H-3", J: 8.5) 5,67 (2H. s, H-7")
2 o 6,90 (1H, t, H-4">*, J: 7,5) ,
. Gy 3 2 e 8,41 (1H, s, H-3)
3" o . 7,19 (1H, t, H-5">*, J: 7,5) .
STl 4" 4“@1\ 7 16 (1H d H_Gaaa J 8) 8120 (1Ha d, H'8 ,J. 8,5)
T ’ e Rl 7,90 (1H, t, H-7°, J:7,5)
— 8,32 (2H, d, H-2"",6>>,J: 7,5) b
5 6 A 7,69 (1H, t, H-6°, J: 7,5)
5" 6 7,58 (2H, t, H-3"",5", J:7) 855 (IH. d, H-5°, J: 8.5)
7,55 (1H, t, H-4"", J: 7.5) ’ P T B
- 7,26 (1H, d, H-3">*, J: 7,5) 5,67 (2H, s, H-7°")
g CHs 3 2 6,92 (1H, t, H-4>*, J: 7,5) 8,44 (1H, s, H-3")
52 | o/ —C Br@ 7,19 (1H, 1, H-5,J: 8) 8,24 (1H, d, H-8", J: 8,5)
4 T 7,17 (1H, d, H-6""*, J: 6,5) 7,93 (1H, t, H-7°, I:7,5)
e 5" 6" 8,23 (2H, d, H-2>°,6", J: 9) 7,73 (1H, t, H-6, 1:7,5)
7,79 (2H, d, H-3°,5 J: 8.5) | 8,56 (1H, d, H-5", J: 8,5)
. 7.16 (2H, d, H-2>.677 3:8) | 287 (2H, s, H-7""")
32" 3 2 999 [£999 7. 8!50 (1H’ S, H-3 )
) . | 7,34(2H,t, H-3" 5, J: 8) )
4 1 4 1 by 8,25 (1H, d, H-8’, J: 8,5)
ST3 Br 7,01 (1H, t, H-4>>*, J:7,5) L
9 79 1. 7195 (1H1 t| H'7 ,\]. 7,5)
[ n " 8,33 (ZH, d, H'2 ,6 ,\]. 8,5) ) .
v° 7,81 (2H, d, H-3"°,5"", I:8,5) 7,76 (1H, 1, H-6, J: 7,5)
’ P R 8,59 (1H, d, H-5, J: 8,5)
7,05 (1H, d, H-2°"", J: 7,5) 5,63 (2H, s, H-7°")
5 ¥ 2 6,77 (1H, d, H-4">", J: 8) 8,38 (1H, s, H-3")
sta | ° 6 BOL 7,02 (1H, t, H-3>*, J: 7,5) 8,18 (1H, d, H-8’, J: 8,5)
. L « 7,11 (1H, s, H-6">") 7,88 (1H, t, H-7°,J: 7,5)
2" 5 e 8,22 (2H, d, H-2°,6>>, J:85) | 7,66 (1H, t, H-6",J: 7,5)
7,37 (2H, d, H-3>°,5", J: 8) 8,52 (1H, d, H-5°, J: 8,5)
7,27 (1H, d, H3, J: 8) 5,68 (2H, 5, H7)
2 | 691(1H,t, H4,J: 7,57) 8.45 (1H. s H12)
CH3 4 . 3 2 " 7,20 (1H, t, H5, \] 8, 8) 8,23 (1H, d’ H15 \] 8 5)
sT6 |,/ chO 7,18 (1H, d, H6, J: 6,5) ’ G F1L9, o O
/| 827 2H d 1267, 1. 8) 7,93 (1H, t, H16, J:7,5;8)
7 >0 ’ i 7,70 (1H, t, H17,J: 7,5; 8)

7,42 (2H, d, H3’,5°,J: 8,5)
2,42 (3H, s, H4a")

8,56 (1H, d, H18, J: 8,5)

Chung t6i da tién hanh do *C-NMR cuia hop chat ST1 dé khao sat nhan thay su

xuat hién day du tin hi¢u cong hudng cua cac nguyén tir cacbon c6 mat trong phan tir va cod
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cudng do twong ddi phu hop véi s6 lugng nguyén tir twong duwong. Tuy nhién s luong
cacbon trong phén tir 10n, cac tin hiéu ¢ gin nhau va dic biét 13 cac nguyén tir cacbon bac 4

(9-12 nguyén ttr) cho tin hiéu yéu va thuong xen 1an.
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Hinh 3. Phé **C-NMR ciia hop chit ST1

Chung t6i dd tién hanh thim do hoat tinh khang khuan-khang ndm d6i véi cac
chung: vi khuan Gr(+) (S. aureus); vi khuan Gr(-) (P. aeruginosa) va nim men C. albicans
ctia 5 hop chét. Két qua cho thdy cac hop chét biéu hién hoat tinh t6t voi duong kinh vo
khudn 11-20mm (khuan P. aeruginosa) va 25-40mm (ndm men) ¢ nong do 400pg/1ml.

4 KET LUAN

Bing phan ng dong vong giita cac 4-amino-5-aryloximetyl-3-mercapto-1,2,4-
triazol véi cac dan xuat quinolin-4-cachoxylic di thu dwoc 6 dan xuit 4-(3-R’-1,2,4-
triazolo[3,4-b]-1,3,4-thiadiazol-6-yl)quinolin, tat ca déu chua thiy trong tai liéu tham khao.
CAu tao cta cac chat da duoc xac dinh bé'mg phé IR, NMR va MS.

Di tham do hoat tinh khang khuan-khang ndm ciia 5 chat tong hop dugc, nhan thiy
cac hop chat c6 hoat tinh t6t dbi v6i khuan P. aeruginosa va nam men.
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